Introduction
Atfih area lies nearly 70km to the southeast of Cairo (Fig.1 ). It is bounded by El Saff city to the North, El Kuraimat city to the South, El Saff waste water canal to the East and Nile River to the West.
Atfih area is located in the extreme arid belt of Egypt which is characterized by long hot summer and short warm winter, low rainfall and high evaporation rate. The average temperature varies from 37 o C (summer) to 15 o C (winter). The mean annual rainfall is low and ranges between 4.2 mm/y to 17.4 mm/y. Evaporation is generally varying from 18.7mm/day (May) and 2.3 mm/day (December), while the highest value of relative humidity (71.8%) is recorded in December [3] .
Water pollution problems have led to serious ecological and environmental problems. As it adversely affects the human health and the biodiversity in the aquatic ecosystem.
The Nile River, which represents more than 90% of the Nile basins water resources, is the traditional receptor of waste and drainage waters generated by different activities [1, 2] . which effects on human health, plants and animals in Atfih area (case study).
So, Atfih area is nowadays suffering remarkable rise in groundwater levels (water logging) resulting in the flooding of vast areas of good fertile soil and destruction of building and roads. Consequently, salt lands, ponds and pollution of environment are intensely spreaded [3] .
Drinking and agriculture in this area depend mainly on the water of Nile River and two main canals namely El khashab and Masjid Musa canals as well as groundwater. Such canals are subjected to pollution from different sources.
Noteworthy to mention that, the high levels of iron lead to a condition called hemochromatosis. This can lead to diseases such as arthritis and diabetes and cause damage to the liver and heart [4] . Also, some of the symptoms associated with strontium toxicity include Chronic renal failure, bone diseases, bone deformities, impaired bone growth and bone tumors [5] . Plus, in the case of radioactive strontium, it acts as a human carcinogen. Whereas, the high level of nitrate lead to lack of oxygen which causes death and boron is necessary for plant growth, but an excess of boron is toxic to plants, and occurs particularly in acidic soil [6] .
Also, one of the most important factors of water pollution is the microbial contamination; especially with pathogenic microorganisms. Enteric pathogens are typically responsible for waterborne diseases [7, 8] .
Pathogens are a serious concern for managers of water resources, because excessive amounts of faecal bacteria in sewage and urban runoff have been known to indicate risk of pathogen-induced illnesses in humans [9] .
Several species of gram-negative bacteria present in municipal wastewater are pathogenic.
This pathogenicity is usually associated with certain components of the cell walls, in particular the lipopolysaccharide, also known as LPS or endotoxinlayer [10] . Thus, identification of these pathogenic agents in water resources is beneficial for controlling and prevention planning of the infectious diseases.
Unfortunately, The Nile receives heavy loads of industrial, agricultural and domestic wastes. Drinking water must meet specific criteria and standards to ensure that water supplied to the public is safe and free-from pathogenic microorganisms as well as hazardous compounds [11] .
For a long time, pollution problems are ignored and their effect on the environment was not given due consideration. Consequently, pronounced efforts are needed to control such pollution. The objectives of this study are; 1-To give an overall picture of the pollutants and their sources. 2-Pollution loads and water quality determination. 3-The impacts of pollutants on the human health and evaluation of water resources for different purposes. 
Materials and Methods

Water sampling
Field trip took place within March (2016), during which surface water and groundwater samples were manually and aseptically collected from the study area. The sampling sites used to provide the data reported in this paper appear in Fig. 1 . The present research is based on the results of fifty(50) water samples collected from the study area and representing all available water sources. The collected water samples included surface water (8 samples) and groundwater (42 samples) in Atfih area were obtained for chemical and bacteriological analyses. These water samples were collected from their water points and separated into three aliquots. One of aliquots was acidified with nitric acid (1%) and stored in polyethylene bottles for the measurements of trace elements and soluble heavy metals. The second aliquot was taken in polyethylene bottle (100ml) to measure the minor constituents as boron and nitrate. The third aliquot was taken in special container (100ml) for the measurements of microbiological and pathological analyses of water. These water samples were immediately kept in the dark, cooled in an insulated container and transported to the laboratory within 10h. and stored at 4 o C until bacteriological analysis was completed within 24h. of collection as specified in standard national and international methods.
Laboratory analyses
The analyses included the determination of inorganic constituents (B, Al, Fe, Mn, Cu, Ni, Pb, Sr and Zn) that measured using ICAP model (thermo 6500) according to (ASTM) [12] . Also, the concentration of nitrate (NO 3 -) was determined by colorimetric methods using UV/Visible spectrophotometer (Thermo-Spectronic 300) according to Fishman, and Friedman [13] . The obtained chemical data were expressed in milligram per liter (mg/l) or part per million (ppm). The total viable bacterial counts (TVBCs) at 22°C and 37°C were determined using the spread-plate method [14] . The numbers of total and faecal coliforms were determined using the most probable number (MPN) method using MacConkey broth media. The positive tubes were streaked on the Eosin Methylene Blue (EMB) agar plates. Microscopic examination was carried out to ensure gram-negative, non-spore forming rods [14] . MPN of faecal streptococci was determined using azide dextrose broth at 37°C for 48hr. Positive tubes were indicated by dense turbidity and confirmed using ethyl violet azide dextrose broth incubated at 37°C for 24hr. [14] . The isolation of gram-negative bacteria for groundwater samples in the study area were performed using MacConkey agar supplemented with 0.001g/L crystal violet [15] . Several isolates were purified, screened and the suspected similar ones were grouped for the purpose of selection and identification processes. Isolates from the examined water samples were subjected to identification by biochemical characteristics using API 20E strip system (BioMereux). Each API 20E strip consists of thirty five water points containing dehydrated media. The isolate to be tested was suspended in sterile saline and added to each water sample. The inoculated strip was incubated for 16-24h and the color reactions were noted either positive or negative.
Result and Discussion
To achieve the main aim of this research, water pollution will be discussed on the basis of determining inorganic and bacteriological analyses (Tables 1, 2 and 3) with regard to the recommended levels of contamination according to national guide limits as (WHO) [11] and Fishman and Friedman [13] .
Inorganic pollutants
The inorganic pollutants in the water samples at the study area are discussed through the measurements of Al, Fe, Mn, Cu, Ni, Pb, Sr and Zn as well as B and NO 3 -.
By comparing the obtained result (Tables 1 and 2 ) with the permissible limits as presented by (WHO) [16] , it is clear that;
The Nile River water sample at this locality is still safe as it contains Al, Fe, Mn, Cu, Ni, pb, Sr, and Zn concentrations less than the acceptable limits as presented by (WHO) [16] , (Fig. 2, 3 , 4 and 5). While, it is clear that the mixed water sample (Nile River water mixed with wastewater) is polluted as it contains Fe and Sr as well as B concentration more than the acceptable limits [16] . This is because of the industrial wastewater that drained into the wastewater canal as well as excessive use of fertilizers (Fig. 2, 3 and 4).
El Khashab and Masjid Musa canals water samples were polluted as they have Fe and B concentrations (0.925 -9.66mg/L) and (6.58 -9.55mg/L), respectively. This is due to thatthese canals received industrial wastes from factories existed in the study area that discharged their wastes in these canals at these localities as well as excessive use of fertilizers ( Fig. 2 and 4 (Fig. 2, 3, 4 and 5) .
Majority of the groundwater samples in the study area (90%) were polluted as they have Fe, Sr, B and NO 3 -concentrations more than the acceptable limits of pollution in different portions (Fig. 6, 7, 8 and  9 ). This is due to the seepage from El Khashab and Masjid Musa canals as well as El Saff wastewater canal that contains relatively high soluble metals as well as downward infiltration of excess amounts of irrigation water rich in fertilizers and pesticides to the groundwater. Noteworthy, the primary source of nitrates in groundwater is the leaching of nitrate salts into the groundwater supply from agricultural fertilization and the seepage of sewage water. This is manifested by Schilling and Wolter [17] and Liu [18] that stated agricultural practices result in nonpoint-source pollution of groundwater, and the effect of these practices accumulate over time. Point sources of nitrogen such as septic systems have been shown to contribute to nitrate pollution of groundwater. 
The bacteriological pollutants
The bacteriological analyses involved total viable bacterial counts (TVBCs), total coliforms (TC) and estimation of faecal coliforms (FC), faecal streptococci and bacteria.
The results of the total number of bacteria are shown in Table 3 . The total number of bacteria ranged from 2 × 10 The most probable number (MPN) of faecal indicators total coliforms (TC), faecal coliforms (FC) and faecal streptococci (FS) are shown in Table 3 .
MPN of TC varied from 10 to 1800/100ml and from 2 to 430/100ml water for FC. The counts of FS fluctuated between 2 and 210/100ml water in Atfih area.
The highest bacterial indicators were recorded at Atfih area and this might be explained by the effect of domestic and agricultural wastes discharge from the urbanized surrounding area [19] .
The ratio FC/FS points to the source of faeces whether it is human (>4) or animal (<0.7) as represented by Geldreich [20] , accordingly, the FC/FS ratio was in the range of 0.29 -16.6 and 0.5 -65, respectively with irrigation canals and groundwater which mean the mixed origin of faecal pollution.
According to the guideline criteria for faecal indicator organisms of (WHO) [11] which accept the guide values of the investigated bacteria up 500/100ml for total coliforms and 100/100ml for both faecal coliforms and faecal streptococci, the survey of the indicator bacteria along Atfihwater resources revealed that the Nile River water at this branch is subjected to sewage pollution.
In the present study, the isolates of genus 1 were differentiated and confirmed by Ap1 20E as E. coil (Table 4) , E. coil is the main indicator of faecal pollution, which causes diarrhea, vomiting and fever, this also indicated that all water resources of Atfih area are subjected sewage pollution.
Based on morphological and AP1 20 biochemical reactions (Table 4) , most members of genus 2 are identified as Pseudomonas fluorescence. At present, the genus Klebsiella is subdivided into 5 species [21] . The isolates of genus 3 were identified as Klebsiella pneumonia according to morphological and biochemical characteristics (Table 4 ). K. pneumonia represented 14% of the identified gram negative bacteria isolated from Atfih area. This pathogenic bacterium has been previously isolated from surface water [22] . There are 2200 known species of Salmonella which cause intestinal infection such as salmonellosis. The species of genus 4 was classified as salmonella cloerasuls because of its biochemical characteristics (Table 4) . Such pathogenic bacterium constituted 11% of gramnegative bacteria from the examined water. On the other hand, isolated of genus 5 were identified as Shigella sp and represented 9% of the identified gram negative bacteria. This pathogenic bacterium is an invasive pathogen which causes shigellasis or shigella-related diarrhea. On the other, genus 6 includes 8 isolates (8%) of gram-negative bacteria which were identified asproteus vulgaris (Table  4) . 10  11  15  ----11  11  19  ----12  9  17  ----13  18  24  ----14  15  23  ----15  41  65  ----17  206  252  350  260  4  65  20  11  19  ----25  5  10  ----26  180  230  900  430  210  2.05  27  20  35  ----29  6  9  ----30  47  52  ----33  19  28  ----35  59  106  25  2  4  0.5  36  63  86  ----42  50  72  ----44  14  22  ----45  62  75  ----47  67  90  ----48  18  24  ----50  2 API (Analytical Profile Index) 20E presented is a biochemical panel for identification and differentiation of members of the family Enterobacteriaceae. In API 20E for identification of members of the family Enterobacteriaceae, the plastic strip holds twenty minitest chambers containing dehydrated media having chemically-defined compositions for each test. 
Classification of the surface and groundwater samples according to trilinear plotting system (Piper's 1953 diagram)
The piper trilinear diagram combines three distinct fields for plotting, two triangular fields at the lower left and lower right, respectively, and an intervening diamond-shaped field. The center diamond-shaped field is used to show the overall chemical character of the groundwater by a third single point plotting, which is at the intersection of rays projected from the plotting of cations and anions.
From Fig.10 , it is clear that the majority of the groundwater samples (61%) are located in area (7) where noncarbonated alkali (primary salinity) exceed 50 percent, that is, chemical properties of the groundwater are dominated by alkalis and strong acids while (32%) of the groundwater samples are located in area (9) where no one cation-anion pair exceeds 50 percent. Also, (3%) of groundwater samples are located at area (5) where carbonate hardness (secondary alkalinity) exceeds 50 percent, that is, chemical properties of the groundwater are dominated by alkaline earth and weak acids. This means that most of the groundwater samples (60%) in the study area are affected by El Khashab and Masjid Musa canals water while the rest of the samples 40% are affected directly by El Saff canal for wastewater by seepage during its movement.
Evaluation of water samples quality for human drinking according to salinity
According to (ASTM) [12] , one can be conclude that (56%) of surface water samples in the study area are suitable for drinking since they have concentrations of water salinity (1000mg/L) and major ions less than that of the permissible limits, while (44%) of surface water samples are unsuitable for drinking as they have concentrations of water salinity more than that of the permissible limit. Most of the groundwater samples (82%) of the Pleistocene aquifer in the study area unsuitable for drinking as they have concentrations of water salinity more than that of the permissible limit. On the other hand, the rest of the groundwater samples (18%) are suitable for drinking since they have concentrations of water salinity and major ions less than that of the permissible limits.
Evaluation of water samples quality for human drinking according to trace elements
Majority of the surface water and groundwater samples in the study area (90%) were unsuitable for drinking as they have Fe, Sr, B and NO 3 -concentrations more than the acceptable limits [15] in different portions.
Evaluation of water samples for irrigation according to U.S. salinity laboratory staff classification (1954)
Most of the irrigation canals water samples (60%) are considered good water as they are located at C2-S1 and C3-S1 zones, where they can be used for all soil except the soil with restricted drainage, while about 40% of the irrigation canals water samples are considered moderate water for irrigation as they located at C3-S2 and C4-S2 zones where represents an appreciable sodium hazard in fine-texture soils having high cation exchange capacity, especially under low leaching condition, unless gypsum is present in the soil.
For groundwater samples in study area, about 23% of water samples are good for irrigation as they located at C3-S1 and C4-S1 zones, where they can be used for all soil except the soil with restricted drainage, while about 30% of the groundwater samples are moderate water for irrigation as they located at C3-S2 and C4-S2 zones where represents an appreciable sodium hazard in fine-texture soils having high cation exchange capacity, especially under low leaching condition, unless gypsum is present in the soil. Also, 18% of the groundwater samples are intermediate water for irrigation as they located at C4 -S3 zone where may produce harmful levels of exchangeable sodium in most soils. Finally, the rest of the groundwater samples (30%) are bad water for irrigation as they located at C4-S4 zone where it not suitable for irrigation under ordinary condition.
In conclusion, most of the surface water and groundwater samples in the study area are suitable for irrigation. 
Summary and Conclusion
The current research is carried out to throw light on the pollutants detection and their impact on human health as well as evaluate these water resources for different purposes in Atfih area, Giza governorate, Egypt.
To achieve the aim of this research, water pollution was discussed on the basis of determining the inorganic and bacteriological constituents during analyses of fifty (50) -. The high concentrations of Fe and Srin El Khashab and masjid Musa canals are due to these canals are affected by El Saff canal which considered as an acceptor for the industrial wastes that coming from the factories existed in Helwan area which located at north of the study area, also these canals received industrial wastes from factories existed in the study area that discharged their wastes in these canals at these localities. In addition, high Fe concentrations are detected in irrigation canals that can be attributed to the deposition of most of the waste suspended materials in these canals.
The high concentrations of Fe and Sr in the majority of groundwater confirm that there is seepage from El Khashab and Masjid Musa canals and from El Saff wastewater canal that contains relatively high soluble metals as well as downward infiltration of excess amounts of irrigation water rich in fertilizers and pesticides to the groundwater aquifer. The relatively high concentrations of boron in El Khashab, Masjid Musa canals and El Saff wastewater canal are due to the discharge of sewage water and industrial wastewater rich in sodium tetraborate (borax) which is widely used as a cleaning aid. While the high boron concentrations in the groundwater is due to downward infiltration of excess irrigation water and drainage water rich in fertilizers and pesticides.
About (83%) of the groundwater samples have nitrite concentrations more than the permissible limit of pollution, this is due to the effect of the wastewater of El Saff canal (seepage from El Saff wastewater canal to groundwater at these localities).
Majority of surface water (El Khashab and Masjid Musa canals) samples and groundwater samples in the study area are unsuitable for drinking as they have Fe, Sr, B and NO 3 -more than that of the permissible limit.
By comparing the current study with the previous studies in the study area indicate that the state of the chemistry of water resources became very bad due to the accumulation of pollutants by time.
In conclusion, most of the surface water and groundwater samples in the study area are suitable for irrigation.
